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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . This communication is responsive to 9/23/09 . 

2. The allowed claim(s) is/are 1, 5,8,9,13,16-18,22,24,38-51 and 54-58 . 

3. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) □ All b)DSome* c) □ None of the: 

1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1. 84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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REASONS FOR ALLOWANCE 

The following is an examiner's statement of reasons for allowance: 

The Application uses heat to drive off bound water from the stabilized radioactive 
waste after it has been bound with a phosphate material to form a ceramic. Although it 
has been taught that the use of phosphate ceramics can stabilize a radioactive waste 
material comprising a magnesium oxide binder and that water can be removed from 
the waste while it is in the solid state, it has not be taught that the two could occur in 
the same process. Nor is the combination of the two apparent. Although water is 
likely driven out of the stabilization later on in the process since radioactive waste 
becomes warmer with time, this newly amended claim are limited to water is removed 
right after the waste is solidified as part of a process step. Since water is typically 
driven out by the heat of the waste itself over time, it would not be obvious to drive the 
water out during the stabilization step. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 
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Authorization for this examiner's amendment was given in a telephone interview 
with Kerith Kanaberon 11/9/09. 

The application has been amended as follows: 

Claim 1: 

A method of stabilizing a radioactive waste in chemically bonded phosphate 
ceramic comprising: 

preparing a slurry comprising the radioactive waste, water, an oxide binder and a 
phosphate binder, wherein the oxide binder is MgO; 

allowing the slurry to cure to a solid hydrated chemically bonded phosphate 
ceramic matrix; and 

removing bound water from the solid hydrated chemically bonded phosphate 
ceramic matrix, wherein the hydrated ceramic matrix is heated to a select temperature 
between a lower first temperature where the bound water begins to be driven from the 
hydrated ceramic matrix and a higher second temperature where non-water 
components of the hydrated ceramic matrix are volatilized. 

Claim 2: cancelled 

Claim 3: cancelled 

Claim 4: cancelled 

Claim 5: The method of claim 1 wherein the waste and the water have been mixed prior 
to the preparation of the slurry and further comprising removing a select amount of 
water from the waste and water mixture prior to preparation of the slurry. 

Claim 6: cancelled 

Claim 7: cancelled 

Claim 8: The method of claim 1 further comprising removing water from the slurry while 
mixing the slurry or allowing the slurry to cure. 
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Claim 9: The method of claim 8 wherein the water is removed from the slurry through 
evaporation by heating, and wherein the slurry is heated to a select curing temperature 
between a first curing temperature where water is removed from the slurry as it cures 
and a second curing temperature where non-water components of the slurry are 
volatilized. 

Claim 10: cancelled 

Claim 11: cancelled 

Claim 12: cancelled 

Claim 13: The method of claim 1 further comprising adding a select amount of a 
reducing agent or an oxidizing agent to the waste or the slurry prior to allowing the 
slurry to cure. 

Claim 14: cancelled 

Claim 15: cancelled 

Claim 16: A method of stabilizing a radioactive waste in chemically bonded phosphate 
ceramic comprising: 

providing a mixture of the radioactive waste and water; 

removing a select amount of water from the waste and water mixture to form a 
residual waste and water mixture; 

preparing a slurry comprising the residual waste and water mixture, an oxide 
binder and a phosphate binder wherein the oxide binder is MgO; 

allowing the slurry to cure to a solid chemically bonded phosphate ceramic 
matrix, wherein the solid chemically bonded phosphate ceramic matrix comprises bound 
water molecules; and 

removing the bound water molecules from the solid chemically bonded 
phosphate ceramic matrix by heating. 

Claim 1 7: The method of claim 1 6 wherein the select amount of water is removed 
from the waste and water mixture through evaporation by heating. 

Claim 18: The method of claim 16 wherein the quantity of water removed from the 
waste and water mixture is selected to result in a solids content within the waste and 
water mixture, after the removal step, of equal to or less than 90% measured by weight 
of the residual waste and water mixture. 



Claim 19: cancelled 
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2Claim 20: cancelled 
Claim 21: cancelled 

Claim 22: method of claim 1 6 wherein the phosphate binder is KH.sub.2PO.sub.4. 
Claim 23: cancelled 

Claim 24: The method of claim 1 6 further comprising adding a select amount of a 
reducing agent or an oxidizing agent to the waste or the slurry prior to allowing the 
slurry to cure. 

Claim 25: cancelled 

Claim 26: cancelled 

Claim 27: cancelled 

Claim 28: cancelled 

Claim 29: cancelled 

Claim 30: cancelled 

Claim 31: cancelled 

Claim 32: cancelled 

Claim 33: cancelled 

Claim 34: cancelled 

Claim 35: cancelled 

Claim 36: cancelled 

Claim 37: cancelled 

Claim 38: The method of claim 1 wherein the waste has a first pH level, and further 
comprising adding a neutralizing material to the waste before allowing the slurry to cure 
to at least partially neutralize the waste so the waste has a second pH level different 
from the first pH level. 

Claim 39: The method of claim 1, further comprising adding a beta-absorptive, gamma- 
absorptive, alpha-absorptive, or neutron-absorptive material directly to the waste before 
allowing the mixed slurry to cure. 
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Claim 40: The method of claim 1 , further comprising dewatering the waste during or 
before the waste is combined with the oxide binder and the phosphate binder. 

Claim 41 : The method of claim 1 , further comprising adding a neutralizing material to 
the waste to at least partially neutralize the waste before the waste is combined with the 
oxide binder and the phosphate binder. 

Claim 42: The method of claim 1 further comprising at least partially de-watering the 
waste before allowing the slurry to cure. 

Claim 43: The method of claim 1 , further comprising adding an H.sub.2 getter agent to 
the waste or the slurry to reduce H.sub.2 gas generation. 

Claim 44: The method of claim 1 wherein the waste is an acidic waste, further 
comprising neutralizing the waste with at least one metal oxide. 

Claim 45: The method of claim 1 wherein the waste is a basic waste, having a pH level 
further comprising reducing the pH level by adding a neutralizing agent. 

Claim 46: The method of claim 1 , further comprising adding a salt to the slurry to control 
reaction rates during mixing of the slurry. 

Claim 47: The method of claim 1 , further comprising adding a stabilizing agent or a 
reducing agent to the waste or the slurry to decrease solubility of constituents of the 
waste. 

Claim 48: The method of claim 1 , further comprising adding an exothermic agent to the 
waste or the slurry that reacts and heats the waste or the slurry. 

Claim 49: The method of claim 1 , further comprising adding to the waste or the slurry a 
shielding agent for neutrons, alpha particles, beta particles, or gamma particles in the 
waste to provide an at least partially self-shielding waste. 

Claim 50: The method of claim 1 wherein the hydrated ceramic matrix is in a vacuum 
chamber and the bound water is removed from the hydrated ceramic matrix by reducing 
a chamber pressure. 

Claim 51 : The method of claim 1 wherein the lower first temperature is approximately 
100°C and the higher second temperature is approximately 200°C. 

Claim 52: Cancelled 

Claim 53: Cancelled 

Claim 54: A method of stabilizing a radioactive waste in chemically bonded phosphate 
ceramic comprising: 
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preparing a slurry comprising radioactive waste, an oxide binder and a 
phosphate binder, wherein the oxide binder is MgO; 

removing a select amount of water from the slurry while mixing the slurry or 
allowing the slurry to cure; 

allowing the slurry to cure to a solid chemically bonded phosphate ceramic 
matrix; and 

driving off bound water from the solid chemically bonded phosphate ceramic 
matrix to form a solid matrix having reduced weight wherein driving off bound water 
from the solid chemically bonded phosphate ceramic matrix includes heating the solid 
chemically bonded phosphate ceramic matrix to a select temperature between a first 
temperature where the bound water begins to be driven off from the solid chemically 
bonded phosphate ceramic matrix and a higher second temperature where non-water 
components of the solid chemically bonded phosphate ceramic matrix are volatilized. 

Claim 55: The method of claim 54 wherein removing the select amount of water from 
the slurry includes heating the slurry to a temperature greater than approximately 
100°C, and wherein the.first temperature for removing bound water from the solid 
chemically bonded phosphate ceramic matrix is approximately 100°C and the second 
temperature for removing bound water from the solid chemically bonded phosphate 
ceramic matrix is approximately 200°C. 

Claim 56: The method of claim 54 wherein the waste comprises a liquid waste. 

Claim 57: A method of stabilizing a radioactive waste in chemically bonded phosphate 
ceramic comprising: 

providing a mixture of the radioactive waste and water; 

removing a select amount of water from the waste and water mixture to form a 
residual waste and water mixture; 

preparing a slurry comprising the residual waste and water mixture, an oxide 
binder and a phosphate binder, wherein the oxide binder is MgO; 

allowing the slurry to cure to a solid chemically bonded phosphate ceramic 
matrix; and 

removing bound water from the solid chemically bonded phosphate ceramic 
matrix, wherein removing bound water from the solid chemically bonded phosphate 
ceramic matrix includes heating the solid chemically bonded phosphate ceramic matrix 
to a select temperature between a first temperature where the bound water begins to be 
removed from the solid chemically bonded phosphate ceramic matrix and a higher 
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second temperature where non-water components of the solid chemically bonded 
phosphate ceramic matrix are volatilized. 



Claim 58: The method of claim 57 wherein removing the select amount of water from 
the waste and water mixture includes heating the waste and water mixture to a 
temperature greater than approximately 100°C, and wherein first temperature for 
removing bound water from the solid chemically bonded phosphate ceramic matrix is 
b e tw ee n approximately 100°C and the second temperature for removing bound water 
from the solid chemically bonded phosphate ceramic matrix is approximately 200°C. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SHENG HAN whose telephone number is (571)270- 
5823. The examiner can normally be reached on Monday-Thursday, 8:00-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Melvin Curtis Mayes can be reached on 571-272-1234. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Sheng Han 
Examiner 
Art Unit 1793 

SH 

December 16, 2009 



/Melvin Curtis Mayes/ 

Supervisory Patent Examiner, Art Unit 1793 



